ABSTRACT -Twenty-nine arracacha clones were evaluated in 2002/2003, at 
INTRODUCTION
Arracacha (Arracacia xanthorrhiza Banc.), indigenous to the Andes, is probably the oldest cultivated crop in South America . Mean yield in the State of Minas Gerais, Brazil, is 10.95 t ha -1 (Torres 1997) , higher than the national mean of 9.00 t ha -1 or the Andean mean of 6.00 t ha -1 (Silva 1997) , although there are clones yielding up to 25.00 t ha -1 (Santos 1997) . It is also possible and opportune to consider these arracacha clones for Minas Gerais.
The objective of this work was to select the early high yielding and healthy clones which are of such central importance for producers. The selected clones should be genetically so divergent as to make their possible use in a future genetic breeding program that includes artificial crossings. Since there is no sexual reproduction in commercial crops, any identified characteristic will be maintained in the following generations, which makes clonal selection an adequate breeding method for this crop.
MATERIAL AND METHODS
Twenty-nine arracacha clones from the Horticultural Germplasm Bank of the Federal University of Viçosa (UFV), Minas Gerais State, Brazil were evaluated in the Horticultural Research Garden of the UFV. Control clone was ´Amarelo de Senador Amaral´ with good commercial characteristics. A randomized complete block design with 30 treatments and three replications was used. Each plot contained 75 plants in three 10 m long rows (rows spaced 1 m apart and plants 0.40 m). Four quantitative traits were evaluated, during the post-emergence period, of six competitive plants randomly sampled from the central row of each plot: ST63D -stand 63 days after planting; PH83D -plant height 83 days after planting (distance from soil to highest tip of superior leaf in cm); PW83D -plant width 83 days after planting (greatest plant diameter across plant center in cm); LN83D -leaf number 83 days after planting. At harvest time, six quantitative traits were evaluated in six competitive plants randomly sampled from the central row of each plot: PH -plant Crop Breeding and Applied Biotechnology 4: [105] [106] [107] [108] [109] [110] 2004 Brazilian Society of Plant Breeding. Printed in Brazil height (distance from soil to highest part of superior leaf in cm); PW -plant width (largest distance between leaf tips across plant center in cm); CRW -commercial root weight (weight of roots 10 to 18 cm long or more and 3 to 5 cm or more in diameter, in t ha -1 ); NCRW -non-commercial root weight (weight of roots shorter than 10 cm and less than 3 cm in diameter, in t ha -1 ); CW -crown weight (weight of central root with its lateral roots, in t ha -1 ); SLW -stem, leaf, and sprout weight, in t ha -1 . Three qualitative traits not submitted to variance analysis were evaluated in each replication: DR -diseased roots (any visible disease symptom in commercial roots at harvest time); HS -healthy sprout production (disease symptom-free sprouts, crowns, stems, leaves and roots, eleven and a half months after planting); SS -sufficient sprouts (production of 10 to 30 sprouts plant -1 or more eleven and a half months after planting).
It was necessary to define several criteria a priori when choosing the clones at the Horticultural Germplasm Bank for trial. Considering three main constraints (human and financial resources available and appropriate area available at the Horticultural Research Garden), 30 clones including control could, maximally, be evaluated. Since there are approximately 100 arracacha clones in that Bank, one third underwent evaluation. The same number was evaluated by Soares (1991) , the greatest found in literature. Every clone should have yellow roots in view of consumers' preference (Vieira et al. 1998) . Any clone presenting disease symptoms or root knots considered nematode symptoms should be excluded. Clones previously evaluated by other authors and considered promising should be preferred: clones BGH 5746 (Amarelo de Carandaí, commonly used in the region of Viçosa), BGH 6309 and BGH 6310 were singled out for their high yield when harvested seven and nine months after planting in Dourados, MS State (Vieira 1995) . Clones BGH 6309, BGH 6444, BGH 6490, BGH 6491, BGH 6521, and BGH 6525 were chosen for their remarkable characteristics (Soares 1991) . Eleven clones were picked because they had been derived from botanical seeds and ten others, not evaluated beforehand, from different origins. The aerial parts of all chosen clones were well developed, since Vieira et al. (1998) considered this trait positively correlated to high yield.
Sprouts of each clone were separated from the crowns and prepared for planting. The apex and base were cut leaving approximately four centimeters long explants. Thereafter, they were immersed in a 10% sodium hypochloride solution for five to ten minutes. After drying in the shade, the explants were planted with uncovered apex Casali 1997, Vieira et al. 1996) and the crop treated following the recommendations for cultivation of this crop (Santos 1997 , Câmara 1997 . At harvest time plants did not present yellow leaves, which is a physiologic sign of maturity (Santos et al. 1991) . Harvest generally occurs 11 to 12 months after planting. In this study, it was realized eight months after planting in order to identify early yielding clones.
After harvesting, six remaining plants plot -1 were left to produce sprouts for the next planting. Planting requires temperatures within a range of 14-21 ºC (Advisory Committee on Technology Innovation 1989) and it was necessary to wait for 11.5 months after planting until these temperatures were reached. Clones without nematode symptoms or disease symptoms in all three replications at harvesting and at sprout collecting time were considered healthy. Sprouts were collected only from healthy clones.
Variance analyses of 10 quantitative traits was carried out, and the means compared by the Scott-Knott and Dunnett tests, at 5% probability level. The Tocher clustering algorithm, using Mahalanobis' distances (Cruz and Regazzi 1994, Cruz 2001) , was used to establish genetically diverging groups. It appeared important to verify whether the control clone was genetically divergent from the evaluated clones. Thus genetic divergence analyses were applied to the clones from the Horticultural Germplasm Bank, with or without the control clone. Software GENES (Cruz 2001 ) was used for all statistical analyses.
RESULTS AND DISCUSSION
Variance analyses of the traits were significant at 1% probability level by the F test for the traits ST63D, PH83D, PW83D, LN83D, PH, PW, CRW, and CW, which are the most important (Table 1) . Trait SLW was significant at 5% by the F test and NCRW was non-significant. Significance indicates there are differences between clones regarding traits and recommends them for selection and breeding. The commercial root mean weight of the clones was higher than the mean in Minas Gerais State of 10.95 t ha -1 , although the control clone mean was even higher. Variation coefficients presented a high precision for ST63D, PH, and PW, medium for PH83D, PW83D, LN83D, CRW, and SLW, and were of low precision for NCRW and CW according to Gomes (1984) ' criterion.
No clone presented roots with nematode symptoms at harvest, neither when sprouts were collected. Several clones presented disease symptoms on the roots, some at harvest, others at sprout collecting time and still others on both occasions. Eight months after planting, twenty-four clones yielded more than the Minas Gerais mean yield of 10.95 t ha -1 and nine clones yielded twice this mean yield or more. Table 2 presents clones organized according to commercial root weight and the Scott-Knott and Dunnet tests for this trait. Three clones, BGH 6309, BGH 6310 and Araponga were not statistically different from control clone according to Dunnett test. According to Scott-Knot test only BGH 6309 and BGH 6310 belong to control clone group. These three clones and clones BGH 4550, BGH 5742, BGH 5747, BGH 6425, BGH 6444, BGH 6507 and BGH 6525 can be considered high yielding since theirs yield is double or more than Minas Gerais yield mean. They can also be considered early because harvest was earlier than usual. Since in clonal populations these characteristics are maintained in the following generation these ten clones have two of the desired traits of this research. Eight clones supplied enough sprouts for the next crop cycle (Table 2) . Although considered a crop with minor disease problems (Henz 2002) , disease symptoms were the main constraint in selection, since highest yielding clones had to be discarded because of disease symptoms and of sprout production affected by disease symptoms. At harvest, clones BGH 6309 and BGH 6310 presented oversized roots that suggest they could have been harvested even earlier, as they were in Dourados, MS (Vieira 1995) . Eleven and half months after planting these plants were entirely rotten and it was impossible to get any sprout for a next planting from them. Table 2 . Commercial root weight (CRW, in t ha -1 ) for three qualitative traits of arracacha clones
Means followed by the same Lowercase letter belong to same group, at 5% probability level by the Scott-Knott test. Means followed by the same Uppercase letter do not differ from countrol mean, at 5% probability level by the Dunnett test. 1 DR -presence of diseased roots at harvest time, eight months after planting, in any replication; 2 HS -production of healthy sprouts 11.5 months after planting, in all three replications; 3 SS -production of a sufficient amount of sprouts for a next crop cycle, 11.5 months after planting, from three replications.
Clones
Code Name , and BGH 6525 might be used in a diallele, in order to identify possible best hybrids for further arracacha breeding, since they are yellow, early high yielding and belong to several different genetic groups. 1 3, 13, 14, 26, 7, 17, 8, 16, 21, 4, 20, 25, 5, 23, 15, 1, 11, 22, 18, 27, 24, 2, 28, 6, 10 1A 7, 8, 17, 16, 4, 21, 13, 14, 3, 26, 20, 5, 23, 25, 15, 1, 11, 22 1B 10, 28, 2, 9 1C 18, 27 2 19, 29 1D 24 1E 6 4 1 2
CRW

Groups Clones
